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CLAIMS 



tube\ 
ity of 

/i^mean^^^Ti^ing a heat insulat- 
Lescoped over a major portion of 



1. An immersion probe comprising: 
(a) a preassembled unit including a supp6rt 

tube defining the outer periphery of the unit, onjs end of 
said tube being an immersion end, at least one measuring 
element on a head, said head closing said tube/ad j acent 
said immersion end of -said tube, a connector /closing the 
other end of said tube, electrical conductors in said tube 
and extending from said connecj^to said/measuring element 

(b) means on sai'a tubet for iznrotecting the tube 
and for minimizing the abiaity of gashes to be trapped 
adjacent said element, 
ing refractory sheathy 

said tube beginning at ybaid immersion end, said sheath 
being tapered toward said immersion end of said tube with 
the minimum wall thickness of /the sheath being at said 
immersion end of the tfube , aaid tube having an electrically 
conductive portion projecting beyond said sheath for con- 
tact with a bath of mclte/ metal and being electrically 
coupled to said connec\tgfr; and 

(c) an elongated hoLiow support telescopically 
coupled to said othei/ ena^e#^said tube for supporting the 
tube and sheath during immersion into a bath of molten 
metal . 

2. An immersion probe in accordance with claim 1 
wherein said sheath is resin coated molding sand. 

3* An immersion probe in accordance with claim 2 
including moving sand in said tube for protecting said 
conductors 

4. #n immersion probe in accordance with claim 1 
wherein tfcfe measuring element is a thermocouple character- 
ized by t£he cold joints being closely adjacent and embedded 
in a gas tight body of electrically non-conductive material 
surrounded by the heat insulating material in said tube. 
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5. An immersion probe in accordance with claijrf 1 
wherein the measuring element is a solid electrol itfe "elec- 
trochemical cell having an open end extending intc/ said 
heat insulating material in said tube, said heat/insulating 
material in said tube being gas permeable, and ysaid elec- 
trically conductive portion y of said tube completing the 
circuit to said cell. / 

6. An immersion probe in^^ordance/with claim 1 
wherein said sheath and support hav& conofentric abut£ing 
ends surrounding said tube at a location closer to said 
other end of saidtube than/siad immersion end, the outer 
diameter of said sheath ai/d support iSeing thesame at the 
location where they abut /one another. 

7. An immersion probe in accordance with claim^4^ 
wherein said thermocouple is disposed within a quartz tube 
coated on its outer surface wi^h an aluminum oxide lay^r . 

8. An immersion ptfobe /Ln accordance with claim^^^ 
wherein the immersion endXof' said sHtieath has an external 
diameter of about 2.5 centyNiieJ^e^s . 

9. An immersion prpbe comprising: 

(a) a preassefobled unit including a support 
tube, one end of said tfube being an immersion end, at least 
one measuring element/ supported by said tube adjacent said 
immersion end of sai/o tube, a connector adjacent the other 
end of said tube, ^electrical conductors in said tube and 
extending from saad connector to said measuring element, 
heat insulating/material in said tube for protecting said 
conductors; / 

(by? means on said tube for protecting the tube 
and for minimizing the ability of gasses to be trapped 
adjacent saad element,, said means including a heat insul- 
ating refractory sheath^Jree of graphite and quartz, said 
sheath boring telescoped over a portion of said tube begin- 
ning at /said immersion end, said sheath being tapered 
toward /said immersion end of said tube with the minimum 
wall thickness of the sheath being at said immersion end 
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of the tube, said sheath being non- transparent to th^mal 
radiation , and 

(c) an elongated hollow support telesc^pically 
coupled to one of said tube and sheath for supporting the 
tube and sheath during immersion into a bath qt molten 
metal . 

10. An immersion probe in ^(fc^rdance/wi th claim <L 
wherein the measuring element Jls a thermocouple having 
closely adjacent cold joints /4mbedde!d yt\ a gas tight body 
of electrically non-conductive material, said joints being 
positioned so as to be surrounded bjf said sheath. 

11. An immersion prope in accordance with claim % 
wherein the measuring elen/ent ig/a solid electrolite 
electrochemical cell havirig an/open ejp& extending into 
said heat insulating materia]/ in s^ld tube, said heat in- 
sulating material in said bu&H^6eing gas permeable, and at 
least a portion of said tufbe being electrically conductive 
for completing the circuat to said cell. 

12. An immersion/probe in accordance with claim 11^*" 
wherein said electrically conductive portion of said tube 
projects beyond saip sheath for contact with a bath of 
molten metal . 

13. An immersion probe in accordance with claim 9 
wherein the imrafersion end of said sheath has an external 
diameter of apout 2.5 centimeters. 

14. Ar/ immersion probe in accordance with claim 9, 
wherein sa/d sheath and support have concentric abutting 
ends surrounding said tube at a location remote from said 
immersiQti end, the outer diameter of said sheath and 
support being substantially the same at the location where 
they #but one another. 





